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Strijbos, Int. 3. Dev. Neurosci. 13:179-185, 1995 ; Irikura et al . , Proc 
. Natl. Acad. Sci. USA 92:6823-6827, 1995; Rothwell & Relton, Cerebrovas 
c. Brain Metab. Rev. 5:178-198, 1993;Taupin et al., 3. Neuroitnmunol . 42 
: 177-185, 1993; Saito et al., Neurosci. Lett. 206:149-152, 1996; Choi, 3 
. Neurobiol. 23:1261-1276, 1992; o^Montague et al.. Science 263:973-97 
6, 1994] , 3-757 7"^At-;^^i^ MjfiL<7)fflM#tt:^j;^^- Flifelt 

CE {iL-1 ^^mmm <omm\i. m&sk<D^<D7^y-i^7.<D^m^nL 

T«l<^ffl=^^1-^i:t-ffii tTV^S [Friedlander et al . , 3. Exp. Med. 185 
: 933-940, 1997; Cillardon et al., Brain Res. Mol. Brain Res. 50:16-22, 1 
997; ^i/Ha-ra et al., 3. Gereb. Blood How Metab. 17:370-375, 1997] ^ f| 

mst<D^<D7^- h-z^:^Kn-r^Mmii^^t^^^tii^. 3 - 75 y 7°^/^°t- 

^^<D^mKm^i-^ ^ tmmim^^fltz [Meistrell III et al., SHOCK 8: 
341-348, 1997] „ X^;^^^}*^ h*^gjfiLW«lIi3tt&TNF^^«7)S 
mm^MX-^^ [Zhang et al., 3. Exp. Med. 185:1-10,1997] „ ^(7)±, « 

[ 0 0 3 5 ] 



(21) #^200 2-5 20 36 0 

[ 0 0 3 6] 

:J''--tf(i. 1-^T<75lii$lillWmi::fi«-r& [Seiler, Biochimica et Biophysi 
ca Acta 615:480-488, 1980^ „ 
[0 0 3 7] 

3-T5/7'D7^•^'-;^t<^^gM^*^> 

5y7°nys°^-;v (7 5Q//M) iI@»$-^i7tm^ i^fife^Dttl^^ 0 P T I -M E 

) o 

[0 0 3 8] 

[^1] 



^!HI(Bin) 




ri3.-py(HTB 11) 
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96±3 


29±6 


60 


92±1 
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120 


78±7 


6±2 


1200 


5±5 


3±1 



[0 0 3 9] 

(1 5. 8±0. 9™ioVB#W/'ng^>^^'^'S) ^ lti&l<75ii$&=f^ 2 B# 



(22) {^^2 00 2-5 20 36 0 

4±0. 5"noVltM/'ng^>'/^°^'I) > ^MK±^Ltz (P<0. 0 5 ) o 

[0 0 4 0] 

3 - 7 5 y 7"n/N"'^-jV<75mft#14« (7 5 0 ^±^ ^S'^MM 

Cfz (LD5o= 2 7 5 ;/M) <7)lc^L> ci^-nvtt. ^?E'MJ^ J; o T^i? 
^tz (LD5o=9 Oyt/M) , r h9^7'f-FI CE!a« (Ac-YVAOO^) {i, ^ 

S:^g:T$-&^ 3-7 5 /7'^^^•:^-;^<7?&^^l^il:t. in vivo-c<7)jSjfiLji(75ji 
75 >:^^->:5^--lf-e^^$tL^^ 3-75 y 7'0^^•■^--;^{i^ oTHSiS 
[ 0 0 4 1] 

i^:3&«abD ^ (II) 0'fk'a^!if<7)R^ Ri:5l'a=^R»<^fi!Iiftt-lltIl^ 

^&L#^o itt^£7)'fl:'^!^OV^t*^<7)7-b5?i'^i^c7)Mt4#'b. ^II^J;^^^ 



(23) #^2 00 2-5 20 36 0 

[0 0 4 2] 

m-l-^#> i*iHtt> 

H^57t:&^SJ-*3V^T|ltl1-2.i:#x.P)tt2,o j: -9 )^Jl^<7)>ett'f till, * 

1- ^ mmmm pis-r & <^ ^ ^ w ^ # & „ 

[0 0 4 3] 

(1. 5 8g^ 2 0. Ofwrnol) S.CJ^'/n^T-b h7iy > (4. 0 0g^ 
2 0. 0"n'o^) (7?M^> 6^raM»!ELfco R)S<7)3itf }±> M^^^v:^^^ 
(4 : 2 : iRU^i. o?^T>^^7) (7)?g>&ti^®Pv#®t LTfflv^ 



(24) !R«2 00 2-5 20 36 0 

xmm^hmBiL. :iii^mi&L. y - iB.,^: 2 1 6 

. 4~ 2 2 0*C) tLX. 9 7%<f^U^-^n^^^^f^o ^^M^n<0^fl&.±. 
<75#m#ft NM RS.iy''S*MllOg'^ffl V^T^Jfe Lfzo 
[0 0 4 4] 

^2coit^mi^. M^mm^f^nb, 6 5 6, 2 e i-w^zmm^^x^^. 

-7 5y-^Ty';'>Ap{->f-^->;5^;^^:^-^ ; 2, 3 - vT 5 ^ -^ry'iJ 

3 - (2-^ h^-^- 2 -*^V j:.f-JV) - 4 , 
5 - f-;Vf^7V^iJ A7-~n 5 F ; 3 - (2 - 2 
-4 -^f-;V-?^TV''; '^7^:^05 K ; 3- (2 -7:c^;v- 2 -:^-^Vxf-;i/) 
-4 -pf f-;v^7W "^Ayn^ K ; 3 - (2-7ji^;v- 2 -;^-^v 

-4, 5 --7^^^Vf-TVU'>-A'/n5 K ; 3 - 7 5 ^ - 4 -p? f-;V-f-Tyj 
^A^>'^^'>7>;v*:^-^; 3 - (2-pfh^->-2 -:^^vj^'^;v) - 5 - 
pf f-;v-f-7VV "^-A 7*n 5 K ; 3 - (2 -7 ji-;!^- 2 v -5 
-p{'^;v-f-7W A-/n5 F ; 3 - (2 - C4^ -7''D't 7^:=-;^] - 2 - 
:^i!rvj:.f-;v) -^7 A 5 F! 3 - (2- C 4 ' - "/n ^ 7 - 

2- :t^Vxf-;V) - 4 -p«f-;i--f-7V*U ^AT'D? F; 3- (2- [4'- 

:^n^7xr.;i/] -2-^^v^f-;v) - 5 -p{f-;v-f-7V''; ^ AT'n § f ; 

3- (2- C4'-7'U^7x:::.;V3 - 2 - ^ ^ V J^f-^V) -4, 5-->V^;V 
f^7y; ^7A:/a5 F ; 3- (2-p? 2 VJ^f-;V) -4-:^f-P 
-5- (2-1; Fnc^->xf-;v) -f-7 ^ A -/n 5 F ; 3 - (2-7i-JV 

- 2 -^^V^f-Jl^) -4-p<f-;v-5- (2 Fn^v'a^f-;v) -^f-TW 
>^A7*n? F; 3- (2- [4'-7'n-t7^-;v] - 2 j^f-;v) -4 
-p?f-;p-5- (2 Fn^->a:.f-;v) f-7yu ^ A r^o = F; 3 , 4-i/p^ 
f-;V-5- (2 Fn^>/x^;v) -f-7 A 3--7 F ; 3 -^f-;v- 5 

- (2 FD^->Jcf-;i/) - 4 -p<f-;Vf"7ViJ A7'n 5 F ; 3-^>'v-'V 
-5- (2 -i; Fn^v'xf-;v) - 4 -7! ^;Vf-7 A n i; F ; 3 - (2 
-pf 2 -*^VJ^f-;v) -^^y^7V*V A7n 5 F : 3 - (2-7 

2-:t^VJ:-i-)V) -^>yf-7^/'J ^ A 7'n 5 F ; 3 - (2- [4' 



(25) !^^200 2-5 20 36 0 

:^v*f-7v'U Ap? >:3-(2-T5y-2 -^^^vxf- 

;v) -f-7v'U F; 3 - (2 -T? y - 2 -:i^yj^f-;v) -4-p< 

^;^-f"7W '>A7'n5 K; 3- (2 -7? / - 2 -^^^yj^-f-^V') -5-^ 
f-;V-f-7V'; 'J'^'/n? K; 3- (2 -7 ^ y - 2 -t^V -4, 5 

-vV'5^;V-f-7V''; '^AT'D 5 f; 3 - (2-7 ^ - 2 - 
^>v''f-7V''U '^Ay-'n ? K; 3- ( 2 -7 ^ y - 2 v j:-^;^) -4-p« 
f-;v- 5 - (2 f-ry; A7'n 3-75y-5- 

(2 -t KD^^/^f-;^) -4 -p?^;v-'^7yj 'i'-^p^^^'f h 
; 3- (2 2 -:t^yxf-;i/) f-7VU'>A^'niJK; 3-75/- 

4- ;^f-;v-5- (2 -74r h^vj:f-;v) f-7V^V ^i^^ v-^ 

h ; 3 - (2 -7^-;w- f-7v*U ^A7^n 5 k ; 3 - (2 

2 -;3-^VJ^f-;V) -4-p?f-;V-5- (2 -7-fe h^->J^f-JV) 
f-TVV ^'-^■/n? K;3 - (2-75y-2-:t^Vxf-;^) -4-ptf-;v- 

5- (2-7-bh^->J^f-;V) f-7VU'>i.yn5 K; 2-75^-3 - (2- 
^ h^v- 2 -:^^vxf-;v) f-7V*'; -^^7^0 5 K; 2-75^-3 - (2- 
;^ h^'y- 2 -t^vxf-;v) ^yv'^7V'U':7 A7*n ^F; 2-75^-3- 

(2 -75 2-:3-^VJ^f-;V) f-7Vi; ^7Ayn5 F; 2-75^-3- ( 
2-75^-2 -:t^Vxf-;v) ^> Vf-7 V'J 'J' A T'n 5 F ; 3 - C 2 - (4 
' y^z/y j^:=-)V) - 2-;e-^Vxf-;v] -f-7VU'!7A7'n5 F ; 3 - C 
2- (2' , 4' h^->7i-;V) - 2 -;t^yji^;v] -^j^yij- 

^A7'n5F;3- C2- (4' -7;v:tn7-xc^;v- 2 v-:^f-;v3 

Tyi;::^'^ AT'n 5 F ; 3 - [2 - (2' , 4' --7 7 n 7 - 2 - 

;a-^vx^;v] -f-7VU-^7A-/n5 F : 3- [2- (4' - -7a^f-;i'7 5 y 
7j^-;p) - 2-t^y^f-}V'} -f-7yi;-'>Ayn5 F ; 3-yn7N";v^;v 

-f-7y'J -^A^n = F; 3-7°n/t;v^-;v-4-p?f-;vf-7yiJ '>Ayn= F 
; 3 -7°n7N';v^";v- 5 -^f->'V^7y'U 'J A7'n5 F; 3 -7°u ^-^jv^JV- 4 
, 5-'y>f-;v^7yy^7A7'n5 F; 3-7'a7^•;^^;^-4-^f•;^-5- ( 



(26) #^2 00 2-5 2 0 3 6 0 

2-t Fnc^v-J^f-JV) -^rW^J=^fri^h'->3- (2- C3' -^h^'y 
7^-=^;v) - 2 -^^y^'f-)^) -f-7V*'J'>i^7^n5 K ; 3 - (2 - C3' - 
p<h^v7:t^JV3 -2-^^Vxf-;v) -4-^f-;v-5- (2' -liKn^Jr 
--^TV^V '^A'/a ^ F ; 3 - (2- [3' - p< h ^ -> 7 - 
2-^^Vaif-;W) -^>'V^TV''; -t^A-Za^ K ; 2, 3-v7^y-4-^ 
un^y Vf-TV^U '^^p^ ->f-l-'>^^^*':^"- > ''2, 3 - vT 5 ^ - 4 f- 

;v-f-7v''; ^ : 2, 3 - v - e - ^s' nn-^y 

Vf-TV; '^A^ v'f-^::^7.;i'*t- ^ : 2, 6 - v7 ^ y -^>^/f-Tv'^;v 
Fn^Di; F; 2, 6-v7?>'-3 [2- (4' -y^ h ^ y j=. ^ )^) - 
2-:^^VX.^)V'\ ^>V^7V'iJ^A7'n^ F ; 2. 6-v75y-3 [2- 
(3' >^->7xri;v) - 2 -:r^V^^^V3 ^y Vf-7V'V ? F 
; 2, 6-v75y-3 [2- (4' --7a.^;V7? y 7x^;V) -2-:t^y 
jcf-;v] ^>'Vf-7ViJ AT'n? F;2, 6--:^75y-3 [2- (4' -^n 
^7a.::i;v) - 2-:^^VJ-f-;P3 ^> Vf-7 Za 5 F ; 2, 6-v7 
5y_3 (2- (2 -7 2 -^e-^VJ^f-^W) ^>'^/'^7V^'J AT'n 5 

F; 2, 6-v75y-3 [2- (4' - 7 ;V;r n 7 2 - :t ^ V -xf- ;v 

] ^>7'f-7:/'; AT'a 5 F: 3 -7-th 75 F- 4 f-;v- 5 -f-7y U 
;V-if-;VT-lr^"- h f- i:^ :^ ":^ - h ; 2. 3 -v75 ^ - 5 
f-7VU '^A^ h ; 3 - [2 - (2' -f-7f-Jl') - 2 - :t 

^Vxf-;v] -4-;'«f-;i/-5 - (2' -li Fn^-^xf-;!') -f-7V''J^A-/ 
n5K;3_[2- (3' , 5' -v-tert-7'f-;v- 4' -tFn^>/7i- 
;v) _ 2 -;^i|rvxf-;^] -4-pif-;v-5- (2' - t: Fn^ vxf-;v) -f- 
7Vi; -^Ayn? F;3-C2-(2', 6' -v^'nn7i>^xf-;v7 5 y) 
- 2 -:^^Vxf-;v3 -4-pff-;V-5- (2' - 1: Fn^r ->X'^;v) -^TV 
i;e7j,-7'n5 F ; 3' [ 2 -->'>^f-;v7 5 7 - 2 -4-yf- 
;v- 5 - (2' -\i Fn^->x^;v) -f-7yv A 7'n ^ F I 3 - (2, 4' 
-j^;V^Cjn. h:^^>7"U y ) - 2 -:i^yx'^;v] -4-y'^;^-5- (2' - 
t Fn^->xf-;v) -f-7yj '!7i^y'n5 F ; 3- C2- (2' , 6' -vMV 



(27) 00 2-520 36 0 

^•ne;VT-'J /) -2-5i-^Vx^;v] -4-j^^;V-5- (2' -kKn^ 
-f-TV; -^/A-Zn 5 K ; 3 -T5 y - 4 -p?'^;^- 5 - [2 (2' 

> ; 3 - C2 - (4' h^v- 3' -11 Kndf-^r-V y) - 2 

-^^yjL^)V} -4-yf-;v-5- (2' -11 FD^->-xf-;v) -f-7V*U'> 
A^n5F;2, 3-vT5y-4, 5 - vVf-;vf-7yu ^/Ap? ->f-^>j^;v 

h ; 2, 3 -vT5 y - 4 5 Kn Jif-;v-f-7 W 

Ap< >'f-^'y;^«;^:^•:^- > ; 2, 3 --77^7- 5- (3' , 4' -h'Jp?-^!^ 
>'v:t^->7 ^7v''J v'f-^>:^^^'-^^:^- h ; 3 [2- (i' , 

4' -^y-/~j^^^y- }V) - -4-^f-J^-5- 
(2' Kn^v'oi.'f-Jl/) -f-7ViJ':7i^'/D5 F ; 3' C2-(3', 4' 

- ^ Up^f- V>->'^^->7 J^:^;!^) -2-:r^Vx^;p] -4-^f-;v-5- ( 
2-}^ Fn^'>xf-;k) -^7v*ij '?-i^•7*^ 5 F; 3- (2- Cl' , 4-^^ 
^/'Jt^'^y- - 2 -;r^vxf-;v) -•^7V*iJ ^AT'n? F ; 3- 

C2- (3' . 4' - - 2 ^ Vxf-;!/] - 

f-7Vi; i^AT'n? F;3-C2-(3', 5' - v-tert-7'f-;v- 4 ' -b 
Fn^->7i-;w) - 2 -:t^VJ^f->'VD -^7VU ^7A-/n5 F ; 3 - C2- 

(3' , 5' -v-tert-y-^;v-4' - 1 FD^'>7 -2-t^V^ 
-4-p<f-;V-^7y'J'>A:/n5 F;3-[2-(3', 5' -v-te 
rt-7'f-;v-4' -t Fn^->7 - 2~t^V:^^)V) -5-P<f-JW- 

f-7V'J Ayn? F ; 3- [2- (3' , 5' -v-tert-y^;v-4' - li 

Fn^~>7^::^;V) - 2 -:^^VJ^f-;v3 -4. 5-v^f-;V-f-7V'J't7iN7' 
n?F;3- C2- (3' , 5' - v-tert-yf-;i.- 4 ' -liFn^->7:c- 
;u) -2-^^vxf-;v] -^yyf-7y"'9 ^A7*n 5 F ; i-^^;v3- [2 

- (3' , 5' -v-tert-T'f-jv- 4' Fn^-^7 -2-;^^y 

5 ^T'l; ^AT'n ^ 3- [2- (4' - n -'^>f-^V7i-;v 

) - 2 -:t^V^f-;V] -f-7VU-=-^i^7^n5 F ; 3- [2- (4' -n-'^ 

>^;v7i-;v) - 2 -:t^VJ^f-;v] -4-p{f-;v-5- (2' -i^Fn^^-^ 

-^7V*U::^'J'A7^n5 F; 3- [2- (4' - vxf-;V7 5 ^ 7 



(28) m.2 002-520360 

;v) -z-^^yj^i-)^} -4-p«f-;v-5- (2' -v; Fn^>'xf-;v) -f- 

7V'i; - ^ A7^n 5 K ; 3 - ( 2 - 7 j^-JV- 2 ^ V-x^f-jV) _4-p(f-;v 
_5 _tf-;v-f-7V'U^>>A-/rr^ F; 3- [2- (3' , 5' -tert--/f- 
;V-4' -11 KD^5/7 J^^;V) -2 -^^V-:!^5^;V] - 4 - pi f- 5 - tf :^ 
;V_^7V'i; 5 F ; 3 - (2 -"tert--/f-;v- 2-:t^V^f-;^) 

TV; "^A-Zn 5 K ; 3 - (2 -tert--/f-;v- 2 -:a-^V J^f-JV) -4-p«f- 
;v_5_ (2' -l; KD^~>J^f-;V) -^TV^'J F ; 3 - (3' 

h^-7^>v;v) - 4 b - (2' -li Fn^-:y^f-;v) -^tV;'!? 

A^'ni;F;3-(2', 6' -v^' nn^yv;^ - 4-p^f-;v-5 - (2' 
-l: Fn^->x>f ;v) -f-7 A ^5' m; F ; 3- (2' > n^^v;!^) 
_4_^f.;V_5_ (2' Fn^v'Jif-;V) -f-T 'i' A T'n 5 F ; 3 C 
2_ (4' -^vuyjL=.)V) - 2-:4-^VX^;v:i -^T^/'j '^^i^'/n 5 F ; 
3 [2- (4' -^nn7x^;v) - 2 -:^^V J^^^V] -4-p{f-;V-5- ( 
2' Fn^>'Xf-;v) -f-7V'J 'i^A-Zn^ F ; isJiiy^S (2- (4' 
Y^Z/y :!.:=. )V) - 2 -iJ-^yj^f-^V] -4-p?f-;V-5- (2' H Fn^>/i 

[0 0 4 5] 
[0 0 4 6] 

\ih<DB.^i^^^-r^^ti}^x-^&o UtL<it. mm<D:^^<D3mi. CNS 
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fRemington's Pharmaceutical Sciencesj , Mack Publishing Co., Easton, PA 
[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 

mcTh^i). xit^^nrnKi-^xuMLxx^^o ^mMKx:hmM<Dtzit)<omm 
fflv^T. mm<Dio^xm^Lxx\^^o MiE^j:m^ii. mafitzn^mm^'^^t 

[0 0 5 0] 

m. M^if^^y^m. ')yy)^m. ttzii^mtii^Mmm^\'W.^Lxx\^^o 

[0 0 5 1 ] 
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h 9 TSri^r > h ;>t f- ;v -b ;i' n - , n Kn^->7°n t: f-;v-fe;vn-7,. 

>Ki; tf::^;vkfni; K> (pvp) T^^o a*-e^tit^. m^u miif. mm 

[0 0 5 2] 

J^35c^=rT{±> Jg^O'^^-T^ V^^=^mx.So ^<Dfzi6Kl±. M^-M^ffl 
[0 0 5 3] 

S □ eti J' ffl 2> ^ t § ^ |g|IP» . «lf 9 f - > iJc^ff & tf * -/^r 

tz. ^hj^-^K m^^^tzii-f^JVM^^^-t^o 1^^ifsb:^-f^}PMli> IL« 

X. 7 7 -f > X ^f- V y i; n - ;v 4= L < 
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[0 0 5 4] 

[0 0 5 5] 

[ 0 0 5 6] 

* f- Ji^-fe ;v a - 7. > V A , v ;v tf h - ;vX{4 -r ^ ;^ h 9 > ^-^^ 

T«^-r ^ -e* o T t> i o 

[0 0 5 7] 
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So V:^i-)Vyir^}VJ^r^ K<7) i ^ ;S:-5E<7)^a»'i) > fflV>T<}:v^>&^ ii^. i 

[ 0 0 5 8] 
[0 0 5 9] 

LT-^x.^>^t#So lg#6«JtiM L#sm}±> M> IL 

tS#X{4KB3SPJ<^^Jl±x ^^^t::J§^-e*t)x ^J^ff^ Remington's Phannaceut 
ical Sciences, 18th Edition, A.R. Gennaro, Ed., Mack Publishing Co., Eas 

ton, PA, iaQO\z^^-f:iti}^-^^^o ^<Dl^ts:^\t. ^hV'^i^x Uf-^A 

10 0 6 0] 
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fzwm^j: m^s^m.tM. &KMm<^mti (^mmp^^^^^o 

[0 0 6 1] 
[0 0 6 2] 

j&m^mMitii. m^o®^ii*3v^T. ^^tx^il»«<^^ ^'b'SrittiJ^M 

m^^Mmi. LDsp (^H<7)5 0%lci!i:?Efi<l=5:ffl*) :^O'ED50 (*fflc7)5 0% 
[0 0 6 3] 

X}±*^£««^K (MEC) ^-^^^J:?. tlSUl^ipS LT J; v>o M 
5 L < (± 3 - 7 5 ^ 7'^/^••^'-;^#^fflM« (in vitro) (^50-9 

'ii^^'^M55^^>«#-r^^t>&«T'i&o MEC^»-r^<7)^;^^l^g'iffl»^i^ is 



(34) 00 2-5 2 0 36 0 

[0 0 6 4] 

n^^fi&m^^'^*ii. ^mLx^ t-r^m^. m^<7)#E^ m%<Dmn^ 

[0 0 6 5] 

X o m& Lfz&m^'^^m^-r^ i t ^#tf > i"n vivo;^ 'J - ^ > 
i5^T'7-t-f ^^*lttt-2.o Iff L<(4, l«^»!^f±. V-C^&o mL<it. 

2\i. i<7)in vivo7^7-b'i'^^)i=grfflv^f>:*l^*^^t^ S-T^y/nA-^ 
[0 0 6 6] 

0~lt)l, 0 0 0 fi^(Dmm<0 3-7^y^'a/'^t-)l^l^mm^'^> m^'iM 

{i^ 3- (4, b-^y^^P^7V^-)^-2-4)V) -2, 5-v7i^;Vrh 
yW-^A (MTT) 0>reTOt::'££#ttC5Mi!'^^SiJg1-^-<l:t J:&o HK-Sr 

9--lf^^-tSdUTP-'y^*«M ("TUNEL) [Gavrieli et al., D. C 
ell. Biol. 119:493-501, 1992] tioT, 7 ^° }• -Z^ T^coWSh-^^-f ^hK I 



(35) #^2 00 2-5 20 36 0 

to 

[ 0 0 6 7] 

Msk kw^j:^ mmmm is tt ^ mi ^ taij^i- ^ 7t * n ^ 2^4-^^^ (omm ^ -r ;w «r 

%%\.fzo 7.yy h^. l^mKtm (Zimnermann et al., Proc. Natl. Aca 
d. Sci. USA92: 3744-3748, 1395: Cockroft et at., Stroke 27:1393-1398, 199 
6; and Meistrell III et at., SCHOCK 8:341-348, 1997)$ tt7t|lM*T-*;i--e 

f^MMB<o^wmmtLx^mLfzo u&um<^m'm<^fzist>, m^'^^-^^f^ 

2, 3, 5-hU7ai::^;Vr h^V'J^i^iJ'ni; K (TTC) 113 TtJ-CS 0 49- 
mW:^. mmU^m^. m^mm (Zlmnennann et al., Proc. Natl. Acad. S 
d. USA92: 3744-3748, 1995: Cockroft et at.. Stroke 27:1393-1398, 1996; a 
nd Bederson et al. , Experientia 41:1209-1211, 1986) $ tifc J: 9 Id 3 > 

-^im^mmm&Ki^^m&Ltzo ^i'^mt mM^m) (ommwrn^. ^ 

(D-^Xli. Animal Care and Use Gomnittee of North Shore University Hospit 
al-New York University Medical Schoole^fg^f^i^vi, ^-^(OTK^m^fitz 

[0 0 6 8] 

M'-K U 7 ^ > :t ^ ^' - -if fSftt'^ Mg-r * tzibK. ^^^^FISjDR I' J: '9 W ? 
fifzmmnm-hm^^'^i^^-h^mW.L. likmimm^titzl^m (Seiler and 
Bolkenius, Neurochem. Res. 10:529-544, 1985; Seilere et al., Med. Biol. 



(36) #^2 0 0 2- 5 2 0 3 6 0 

59:334-346, 1981; and Milam" et a1., 3. Neurossci. Res. 28:434-441, 199 

^f-;VX;i/*::^;V7;V:t'; K (PMS F) inW^^^fr^Hanks;^:^ l . 5 ml 
^a}^±.x-^m\^i^^^9.ith. 4 3,0 0 oXg-^3 QM^'t-5^^^\^tZo %h 

7.^)v^y^^±.m\t. zTC\mn\.. :^^)\'^ymm^Q^t-^<o^^x 

»3^ »tffi'I4^#lbL/io 7.^)V^y^m'm.t^li?'LC5^mm<T)Um^. ^y 
'y)V^ n y J: «9 M (T-lr > XticT) 1 0 mg/ml^-^ n ij K^§?iS 2 0 0 
(ji^^^Xf^mi^^^'J^- h±S^5 0A/'l^^l9«7lCttNa2CO3 2 0 0 ^ 

1 ; 6 sr-ei o^ffi-^v^^^- h ; mwi^^il^S-^ILT^^gui-^) LT^ 

^y-^Mk;^^;^? V'^, HPLC (2 O //l^Xtl® ; Wdac^;f;fC 4 ;&9AT* 

iSE^@ao~i 0 0%^^/-^^ (HjO'^') \z.i:\)mm) r^x^m''^\^fdk. 
^^Ki^m'm.x.tzo y^^^v^-i±M^<D^y^-^^%^^m(Dfz 

[0 0 6 9] 

^° ^)r^y^^=y v-mmm. nm^ mm) <D-km'=^n t jt^T . 
m^'^ii^ hm^^ fif^ * ^ - ^ *3 7t (jsmt^cT) p a 0 ^§ 

'14=15. 8±0. 9/h/mg^y/^•^^fvs.Mili4<^^Mft'<7)PA0^Stt=7. 4 
±0.5 nmoVh/mg^ ®> P < 0 . 0 5 ; ^ 1 ?lr#M<^ t ) o ^ <^ffl*° 



(37) 00 2-5 20 360 

[0 0 7 0] 

mruv^y (Seiler et a1., Med. Biol. 59:334-346, 1981; Holtta, Bioche 
m. 16:91-100, 1977; Flayeh, Clin. Chem. 34:401-^03, 1988;;5_t/Ghal and Pi 
tot, Biochem. ]. 202:603-611, 1982) ^M^LX. ::<D7>^)V ^ y^m^i&(D 

^yiC5o = 4 0fjiK r\J^T~Vy I C5o = 4 O 0;/M^ Z.^h<r)T-9\t 

, ^^m.'^(Ti%^^k2nmxn\z.. m^vt? >^^->^'--^^^s^4(7)^if^ws:6^' 
[0 0 7 1] 

3 - 7 5 / T-n ^ p^mt^m.\^n-kf^ o 

•iraMJtjfiil::^^ MP A 0-W(75ii^^5 3 - 7 ^ y 7°nyN°^- ;v^fife(7)lf ^/^-^ 

e;xf-;V7'b^-;K^lin7K3WSl-J:oTpMt;t<7>*,, 2, 4---:^->n 

1 4 5"^3 -7 5 y 7°n/N°^-;v->'x-^;V7-fe:5'-;v (TCI America) 
5M HC 1 ^fi-e5^M»5'»Ti>^i:l^J:oTpML7i:o M 
^l^/^ig-Dowex-SG (H + -M) -^^ V^cl^MO^yA (sonxeo") tc^Sffl L 
, 0~3M HC K^T.x^T'^Se (1 6 0'm;Jil:0. 7'nVmin) ^-M;?-^ 
/^j, Bachrach;5^0fReches(7):;i5'^ (Bachrach and Reches, Anal. Biochem. 17:38- 
48, 1966) iij:;g,iija-e7;vr t K'^-^5t1-;^>®^^Jt.i:^JC/t.is"v-37ir#LT 
^ST'ML/co 7;VT^tiF (1-'^:bt.3 -7 5 y 7"n/N'f-~jv) co^Jg^. 7 
;V-rt:.>*i:4-75y-3-l: K9vV-5-p<;W*7'h- 1, 2, 4 - h U 7 
y*v-;v ( 'Purpald' ; Aldrich) h^T^U-^^^^^S^ (Dickinson and 3 acobson, 
Chemical Comnuni cations 1719-720, 1970) ^ -/n tf :t > 7 ^^7*1; K (Sigma) 



(38) #^200 2-5 2036 0 

[0 0 7 2] 

3— 7^ /•/nA^-;v^Mi*#'fk1-2.7ti6. 2, 4 -->'- > n 7 ji^;vii F 
(2. 4 -DNPH ; i^HHC l/x^J^y (1:1 0«) 1 l"""!* 
t::i§)i^t7t 2. 4-DNPHO. 59) *7Ktt3 -T 5 y/nAt-^JV t i: sfc 

1 O^Mil-^^-t^Tto #^tLfc3-T5y 7'Dt°:t>T;V7"l:; K-2, 4-v- 
hn7x:=.;vii F9V'>Mig# (3-AP-2. 4-DNPH) ^Ir^fi-CW^ 

#(7)'H-NMR^7fc^S (DMS0-d6:S.OfCDC I3. 2 7 QMHz) =S:«fflLT 
^(7?M*SlEL7to NMRT.^^ (5 8. 8 3^0^(5 11. 3 5<^*P,I 

-Cs y nS-O^'a n t i MM (1 : 1) c7)^^ft^B^ ib t /^o 'fb^!^ <^ >^ -> 
Mk^^#<?5 H P L C J; o Tlli^fflll'^«^ L (J':iT#M) o 
[0 0 7 3] 

jfiifi* * V ^ - h (^^^ft'fl: 3-T5y7'n/N*i--;K7?|aj|l^grS*1-^fv: 

^ 4'nnc0ff^J^9-^;^'^^-¥-<^#^T-i^t-fbLfcO*., 3 -7 5 / 7°n/N°-^-;v 
(100s 150s 200s 300s 1000 nmoVml) 1^X12, 4-DNPH 
1*^1. smlJgrinx.fco 2, 4 -DNPHI*^co«-ei*^^ 1 OIJ-^HM:?^ 
fc(75*,s 6 0%M^m (PC A) 2 0//l§riPx.TM^^#±^-*s i^V>T7X 

2 0 0 ;z1^*nx./:io ^«*^t<55^§liILs 1 4, 0 0 0 rpn^ 3 0 ^M^>ll^^5^ 

=^7X1 0 0 ;/TlwS«^^-frs 14, 0 0 Orpm-ei O^M3t^i:^35-^$-i^TM 
tl=^l^^s HPLCJiJ:S^Si::'Wx.?t:o 
[0 0 7 4] 

7s 7*h^M:^-^KTV'^:S. «y='m3fe^m^^ h mz. Chemstation;^ ^ V - r 
> ^ V 7 h T -k'^k.fz. Hewlett-Packard^ 7=^jvl09&}g>5^ n v > r7 7 7 (Wilmi 



#«2 00 2-5 20 360 



ngton, DE, USA) ^-T^TcO^B^If LTfeo Ik^KX^^HHt. S-vVf-^V 

3 4 0™c^W^3fe> 4 3 o™-ei}fe) t^-MW-i^T^ ^fc<7)RSE:i^^ 

0^1. NazC0.MM2 0 0;«\ 6 0%PCA3;«1;^O''inWi, 7--7 
75y^7':5'> (Sigma) 3 fi'^t^m^'^. )^V>T 6 5 "C-C 1 0 ^M-f >^ 

^ 5 rnTk^|ig<7)Vydac C-4 2 B OX A . 6^iJ yM^K'&XLf^o 1 . 0 ml/min 
(7>^^S'^«fflLT^ A (dH20) 1 0 oyoT-M^g-ii^&L. 4 5:9-/5^ltTB ( 
10 o%t'^(7)m^^^^%nLti<D-ib. B 1 0 o%1-5:9^M^it 

. B^Hi^ifXA 1 0 0%l::HLfv:o 
[0 0 7 5] 

2, 4 -DNPH-^ii'^l:$^^?t:^ ^^^v'Mb^:}tfcMt/<^H P L C55-|t{i 
^ TIB^ : 

[0 0 7 6] 



[0 0 7 7] 

(T^lf-^' (2 4'm"n;^Of2 7"rin) ^^Lfzo 
[0 0 7 8] 

P (EIMS) $^-VyZ^)Hmi^i^<^fzi!t>(D^mLfz^7.y[ ^ym/ z 2 
5 1 K-WiLtZo 




(40) #g2 00 2-5 20 36 0 

[0 0 7 9] 

K 9 V y T±fE<^ X ^ Kmm^'it tfco ^ y v ;v^b l ^ mmitit ^^tz * ^ v ^> 

- h(^HP LC:9^W}i, -o<7)t:~i^(^{iim^^L> EIMS(i> 3 ~ 

XcJ < r 7 -fe-^ i:: J: M tiT ^ Jftm56« 3 - T 5 ^ '/n ;K7)ffi^^=Sr#:/h 
[0 0 8 0] 

tTt^^oT. mmmt^-k? (±J'l5«$tLTV>;s,) (7)fs:fc<7)^*ftj'5:HP 

t 2 5B#M<??W, B#W^#<7?»^-c\ Mlwif;>ctfc (E! 2 #M : 1, 
7-v7 5y^7'^>(^I*ITO2p=&fflv^T^ HPLC^iA*^BTJEtfc^|:^ ^7 
K7:i-- K:)Jfe (Biorad) HJ; V) ^Hjgg it, ^ y ^^i^ ^^^(D-£'^it<Dm^U 

[0 0 8 1] 

3 _ 7 5 y 7-n - ^ > /N"^' Ic7? T 5 y ;v 7 K >; 
-tZ,:Lt 5&-'T'§ ^.ESSttS'^-e*^ (Brunton et a1. , Toxic. In Votro 8:337- 
341, 1994;;^UfSener, Digestion 46:319-330,1990) ^ift:gttfcHPL 



(41) #«2 00 2-5 2 0 36 0 

'b/i^yi^fcfjT. ^F^^J' (2 13 oAg) (DfcHtxDm^^UfzM&'kmiE 

. 7 5-2. onM) KMt^o 
[0 0 8 2] 

<omM .t s =i^mmmim<oi^ iih(D~m^^j:^mx-:& a ir- ^ 

^£m^. 2, 3, 5 - 7i-;Vr h^V'J'^^A^'ni; K (TTC) -e^fet 
^c7)^s||0$tLTV^:S> (m?E<?)^^||= 2±2nni') o v > 'J >':^C>'x 

M<^W»7!)^ ^^l^:;^§'&«^'^tf«): ■? FjEj^^'^J (2 
5^"C<^®^#m=7 l±2 4n»n' ; ^ 3 ^M-C<^)«^^ll= 2 ± 2 nn^ ; p<0 
. 0 5) . ^LX:l(D rj£5&«&J m?E^i^ ±#1-:g> 3 -7 5^ 

^KM7-r&t(D%mL^^^x\/^:ho 

[0 0 8 3] 

^J2 : 3-7^y7'nAt^;v»^/hjSilt««^EJh1-^^^J<^'f ^^ehn;^^'; 

^HttS - 7? y 7°n/N°t-;vX}*ftit^*t^ 3 - 7 5 y 7°n7N°^-;V!|rM 
yiiV7^>t^i^^'-^)[SmilE'^^j:m%W}m^\>^^^-r:hfz)^ (Paschen, 



(42) 1^^20 02-5 20 36 0 

Cerebrovasc. Brain Metab. Rev. 4:59-88, 199Z-^xfSeiler and Bolkenius, N 
eurochem. Res. 10:529-544, 1985) , :^coMl^J;oT. IfflMWt^*^*! ( 

h (2 3 0 - 3 0 09) ^m^MX.. •m.m3^ (Stoelting Co. , Wood Dale. 
IL, USA) nESLfco 9A^3Slt^ltai::«toTii5e?*i.&¥B7&^^-:^:/i^- 

-CjiA^i^Tiro iEH^Tlc (Na C U 1 5 4'*!) 7 5 >-^:t-^ 

(2 5^.9/2^1) *3^^HtT&ltL. tf^ij:*^? t*l^ 5 L^(^?-^ 

immicy^y^v^ t> ^O^t'^, 2, 3, 5 - h U 7 i-;^- 2 H - t h 7 W '^^ i» 
^^ni; K (NaC 1 *2%^ 15 4'*^) ^"^^l-^W (NaC 1 *2%> 15 
4nM) 4-. 3 7"C-e3 O^M^itLTto #<^fe^tL^^4#«tiMLT^l,l:: 

[0 0 8 4] 

is^^-^fztK *°U7 5 >^:t^-:/:5^'--lfllJ;c>-C^|S$^-f 3 -7 5 y 7'n7l^- 

^ ^: t 'J 7 5 7" ^7 V •^xm^nn^^i^tz'ik 

T\ m?E{iBfetL'^^^o;t (!a3^r#M) o S-^L;l: 3 -75 7 7°nAt-;v 



C43) #^2 0 0 2-5 2 0 3 6 0 

(1 i@]<7)ftit-e2 5 ;«g) {±, m.A^Knmm\i^^^^fitzm (MU^^f^ 

m 4 ?sr#M ) ^ ffli&^T. ^)v^y <Dmm.mmm^m^-t 2. * u r ? > t 

^iittz. 7.^)v^ymimmm:^n-r^^m.^j:uw.'t^^ m^^^m) . m 

'jy -xmi^wn 3 - T 5 y -fu^-^-j—)\^(D%mmm.^m'^^^tKMmtt 
y (D'mMmt^t'') 7 ^y ^ ^'-'^(D^m^^-f ^^<o-r^^^ . 3 -r? / 

[0 0 8 5] 

n ^s- ^ - ffiit t ^ umt^m'B. Tfm.i^m<^^'^ Km-r^m^.^^ 

M^rt) <75V^t'tiT-=b. 3 -7 5 y 7°n/N"^-;v=^M, fctx. 
f^l^ l^i^AI- ^ It Xti^A L 7t^^<7)® ^ (7)M H (7) r ^-e^^ LT J; 

[ 0 0 8 6] 

3 - 7 5 y :/n - )\'\tmi^W'BLXf7 h - v;^ ^ -r > t: o 



(44) !^2 0 0 2-5 2 0 3 6 0 

mmMm^^MmMPii-^nLtzo ^m.m<>^^mmmmLtz<7)ib. -^7^ 00 

tn\ pH=7. 4) , t-}VJ^7)Vr\^ K (1 0 Oml, PBS'4'4%^PH=6. 5) 

. ^LT^JVAT^Vy^'t; K (1 0 4%. PH= 8 . 5) ^MKB't^BmKm 

•m^-^^^itKx^^x. mm^^ni(Dmm.^m^Lfzo ait^s o^m, 

t/v:(??■^^^ T^iJ^n-T^ (5 0'n'l> 0. iM PBSf|'2 0%^ PH= 7 . 4) ^1 
m^'^tzo ^AK. ffi*^'9^UL^ ;^;5^D-7>it'4 tJ-e-^i^#L^ 1 On»ncD 
^>t 1^-50 »fLfCo h'Sr'ttfflLT. i&3t^t<?)fi^ (ApopTag, Oncor) \,zLtz 
i^^-DX. r:t^'y^^ l^tf-'JJ^YvyT.y jLy-^ (TdT) ^^dUTP- 
}£t^y-^flU (hick) ("f^NEL) ^-fe^^JfetT^To x;^-^^!!!^^^ 

S-feCitTv^^o ^<759x.^ mcmHisv^T}*. TUNELI^tt^fetcJ:oT 

^}i^^><7)U^-xm&MPi^^itttz. mmm^^^7^^y-'y7.^&c^^. 
^<o^mi. ir7:=-i^'y(7)^m^i':>x^MKm.±^fitzo Ltzti^-DX. 

[ 0 0 8 7] 

3 : M.mk<^mmmwmm^^Wi±.x\mA'^m^t^tz}b<Dmn<n-^ y ^ 
hny?.^^ ^)'-:=.yin^'^ 

-nymm.^x\tmmmn^m^-r^o 

i-'j >^*;^7X^- F^i:mK)l::PS-rS/tie). V^'') 7 (HTB 1 4) 

XI:^a.-ny (HTB 1 1) llM=^3-7 5y'/nAy-;Vlc^^L7t:o 



(45) #^2 00 2-5 2 0 3 6 0 

TM^- (HTB 1 4) (Ponten and Macintyre, Acta Pathol. Microbiol. Sc 
and. 74:465-486, 1968) :^Xf :x ~ V y MM^^ (HTBl 1) (Bluestein, Pr 
oc. Natl. Acad. Sci. USA 75:3965-3969, 1978) ATCC (American Type 

Culture Collection) jfj^t^m^ t, 5 % C 02(Dtm^m^^ 3 

1 0 yo'^^-^Mil^t (FBS> Hyclone) , i rrM NaV;;v^-h (Sigma) , o 

. 5%^=-'yVy/7.Wfh^^''yy (Signa) -e^JS. L;t*/h-f - ^JVi^Sfe 

(MEM. Gibco) -eJt^tTto 3 -T5 y 7°n/N°^-;H^M1-2,»^'^tf-r 

ti-MEM I) ■^W.^m^fzo Mmm<D3-T^yfn^'^i-'-)\'^M OG'^^n.jV 

2<Dm^<r>Wmii. ,m^?t?7./^•--lf- m«Ac -YVAD-CMK (BACH 
B1) Xii:^:^^-^--^- 3 ia#S!l A c-DEVD-CHO (Peptides Internation 

ai) ■T3^m^^MLtz<D%. ^hKsmm. 3-7^yy°v^-^i"-)^'^m\it 
^:itKJ^^ii(7)x-^-^tzo DMs onm^^iMLxmM<Dmm^wmLtz<, 3 

- (4, 5 -->*p«f-;Vf-TV;W- 2 -2, 5 -v7i::^;Vr h 9 V'J 
Afxn^ K (MTT) (Sigma) J: oTmfe#^=^ft«iJ t 

(Sieuwerts et al., Eur. 3 Clin. Chem. Clin. Biochem. 33:813-823, 1995 

) o r-^^^^±mmm^tLxmi' i^n-^tz^o n = 3-6t7:'^}v) . 
i3M-mxmmLtzo 

[0 0 8 8] 

2 0^H<^^' y^a.^-'yay<0<Dib. 3 -T5 ^ 
LDso!^. ^^rm^mETB-l 4(Dm^X2 7 5 ±10 /iK -:3.-x3ym 
WHTB 1 1<^^-^T9 0±2 0 f^^tm&Ltzo 3 -T ^ 7 7°n/N°t^ ^Vfi 
, 7 y yiz^' 7fflJia-:^l§^!^'4'T'ii:icKjfflm^#'l4-e^ o ( L D ^ o = 8 0 
±9//M) o ^r35^5M<^3-T5 7 7°n7N-^-;vmS5&«^:i 



(46) !|3S2 0 0 2-5 20 36 0 

m I o 

[ 0 0 8 9] 

;v {^fL^fi7 5 0 X(i3 5 onM) ^LTtNPMUgL. m^i^m^m^t 

0 0 ±4%-C*o;to 
[0 0 9 0] 

[^2] 







:=.^—pymm (HTB 11) 


5 


96±3 


29±6 


60 


92±1 


13±4 


120 


78±7 


6±2 


1200 


5±5 


3±1 



[0 0 9 1] 

HTB- 1 4 rmm^ 3 -7 ^ y y'-o^-^t- J^^i^BMLfzo)*} 

[0 0 9 2] 

« T :t ^ ^ 1^ * >^ ;V > 9 > 7 ^ 9 - d U T P ^ *t i *m 
(TUNEL) ^£ (Gavrieli et a1., D. Cell. Biol. 119:493-501, 1992) ^'fjgffl L 



(47) 0 0 2-520 3 BO 

P^OtLi*Wm (TUNEL) ^>fe(i, 3-7^y:fU/-^i—)VX-mm<D^')KiSk 

mLfcm^^mm^nLxmrnLfco 1 5 o or!;xn^5^m<om't-»mKX'DX 

m*«t, mLtzo ^lyy h^. ^UX^A OM. IX or™ Permeafi 
X (Orthodiagnostics) -cgfeLTto l%^Z^Jkm7 )Vy'^ y^tr^t^^')l^^ 
y::i')ymmmmm (PBS-BSA) -CSfeSttf^<^*,. TUNEL^^;J:'9^ 
Oncor ApopTagji:^7;V:^V^r-f h (Oncor) $r^fflL> ^^^^^(^Ji^t; 

Lfc^^^^xmmm^Ltzo T d T'^^< S£«^iiM1-;5> ^: t J: oTittt 
M^**t/co Becton Dickinson^ n^^f^ V ^ ~ ^ ^t^X oyj^^KimL 
tzo ^-^^MKLfzTb^oX 5 0 0 0 ~ 1 0 0 0 0(^-f b h =r > h n 

[0 0 9 3] 

:ifih(r>^^X{i, 2 7 5 ;/M3-7 5y 1 S^ra^S^ti/c 

(7)*, , 'J Tiffll&cT) 7 6 %*^'T U N E L ^fc^^ e h ;Vj!!i5l ? fi 

mim. ^^-^^ymm.xfr^^y-'yy.o^my^i^^ y xbii^^i-smm 

(subdiploid) ^-feji j; o THE Lt^Io 
[0 0 9 4] 

^UTffl» (HTB-14) lc^3»t2.^*i:fiM-TOt::. iliat^^l^fe* 
^fflLT'b. Z-r\J-fn}-^'f-Mt~^-nym'l^'^mm (HTBll) ^ 

lCT*°h-v;^'^=^^L'^35^o7io HTB 1 iXtiHTB 1 4m^^i^(75DNA 
(2 0 - 3 0 X 1 o'-fi) ^^ WtfcM (3-APXfiW.TM 

Ay^=L^- ^itl' J: :^ h 9 mWfl^HI LTltSt^to RNa s e 

^5 o«ng/'m<^Sijs|■^iJtt-ci^x.^ ^^-/^v^s 7'ct?mM-f > t 



(48) 0 0 2-5 20 36 0 

^^Ltzl 0 0%J^^ y'-)V^VO. smWii-hV^J^ (PH5. 2) 2^ 

- >^ y;vm^^3cl!iH J: o T^^-ii L^ S Y B R U - > I mWtm^ (Molecular Pr 
obes) -c^-fet/io 
[0 0 9 5] 

u/^±-}v!^m^k(D^M^j:mim (55. 7%) 'SrB^i^-a^l^iLTt^^ trt:^;p$!k 
31L7tM^-C{i0J^554cL'5:>&^ofc (9. 1%) o 
[0 0 9 6] 

> t Mat- ^.mmu >M#»»<^a^^Mi-s7t*n€ffi 

$ ;}t :?> ^&-e* S . T ^ ^ V * ffl S ftillJ-C 7 h - -> X (7)iEM(i J^r o 
o T^>^->>V/3^7'fk7°niiv^i^ (P I) i^-feli^ h^'fiffltX. ^ii 
^#<7)fg^ (TxK ^^ RSD Systems, Minneapolis) KLtz^^-o 

ii&^Sr^^tf^o T:^^->>V-F I TC:&y^P I --fe^n-^^^ h 

[0 0 9 7] 

TUNE L;51?>'T > Vfel- J: oTfPtt^ J: ^ H^ :<7 7° b x >^ 
<K>^M (Funjya et a1., Anticancer Res 17:2089-2093, 1997) ( i 5 ^g/m1t? 

[0 0 9 8] 



(49) #^2 00 2-520 36 0 

-7 5 7 7°n7i^-;v'^. i^-'J T# (fztLifETB- 14), =.^-uym ( 

\z^mm'i^^^mmmm^n^m^mxir&<D t^m^z^ ^a^m^. xamx 

[0 0 9 9] 

* "if - 1 {±^^ 'J T*iJ3^«i^<^ 3 - 7 5 y :/n /N'-^-- ;v|§^75i^° h-'yT. 

>'7°nr7--if I CE d^y- i /j^^^f, *;^/s'- 

^- 1) Rr^'y7.T4 y^-OTT-^^P- S 2 (CPP-3 2. >?7XA--tf-3 

(Bhat et a1., 3. Neurosci. 16:4146-4154, 1996; Loddick et al., Me 
uroreport. 7:1465-1468, 1996; Hara et a1,, Proc. Natl. Acad. Sci. USA 94 

:2007-2012, 1997;^ tJ? Fried! ander et al., 3. Exp. Med. 185:933-940, 1997) 

flh<0'fUT7-W'Z^^X$,^i!)-'if^*^'^M^'r^fzisb. HTB 1 4m^. 
^}^^y<^i-riCEm^M (A c-YVAD-CMK) XtiCPP-32ia# 
M (Ac -DEVD-CHO) 3 ll#M^i!kS t?t<^*,. 3 - 7 5 7 7'^7^V - ;V 

xbmm&mLtzo cpp-s 2mmmxii-^j:< icEmmmKxz>mm\i. a 

-7 5 7 7°n7^^-;v^MJi^?E<Dffl»^#MJh^^;t (El 5 , 3 - 

7 5 y /s"-^- - ;v^^7 )}^° h - I C E :/n t 7 - -t*;6^'ii>ST-zfe ^ i t 

^^Ltzo :Lfih<or-^ii. ^^';7m+-c7^>-v';=^^lft^i-&3-7 5 
y :/n^s'^-;v^|&->^^f-'; >^l'*3tt2> I C E<^#^W'&tS:t!loiiEM^4x., 

3 _ 75 y 7°n At- ;HfMSW^M-r^^t1:i=l:^1-^<b-^ti:^0'Bfi&tl 
^m&-r&fzib<D^ y\fYn7.i7V~=-y:^^&X<o::iih<Dmm'\^'k^hr^^ 



(50) !N«2 0 0 2-5 2 0 36 0 

[0 10 0] 

■KmmB.fMk(DUWit^r)\^xw^mmm<D 2 m<^^' u 7 5 > ^ v ^^'^ ^^la 
^^■\^fzr^y vr=-vy s^i^s 2 omgAm^w, -?-(^^^8b#m 

ri:Hl 1 omg/kgMl*]) «a^<?)fr«*^ai^Mibt;t (Cockroftet 
a1., Stroke 27:1393-1398, 1996) „ i<^??|S:i? tlTtMT'n h 3 j: o T 

^■^?tl/::7 5 y ^'*7^->'>t±. lif^^ 3 - 7? y 7°n/N°^-;V?^Jt<7)±#^3tA:^ 
WliESiht^c (tn^#M) o h^^lc^e^-t-^iaibM^MtL (n = 4/ 

fz%^^i\'\t. Amkl 5^T% 7^y^*7-v> (AG •,&mkl 5^113 
2 omg/kg|t|gt*l^ ^ctj^S l^M i o omg/kgigi^f*]) , ^uvi^y (CQ 
;jijfiLmi 5:9't::2 5 nig/kgffi|^i*i) X\t\£\^^ )V (^7lc> Ml*]) ^rK-^L^c 
o ^n(i, SKU75 >:t^->:5^^-if(^Mfi5l^^'^& 2®<^MSll (A G:^?>X 

[0 10 1] 

[^3] 



#«2 00 2-5 20 36 0 



^11 











71±24 


13+8 




12±2*# 






27 ±8* 





*p<0.05 vs ft jJ'/W 

#(Cockroft et al. , Stroke 27: 1393-1398, 1996)4: »? 



[0 10 2] 

~^<^g2EWi1-ii:ttt?i'^v>-fc{iJi^ltflc$R^$^Tv^2> (Cockroft et al 
., Stroke 27:1393-1398, 1996) ^ ^m^. ^nxi^y\U ■XWiM.mz.n-fh-^ 

;t43l^6«J/^'9p?-:5' (JfilJE^ ^il«> ftMifli**:^) ti. if HiJ' ;vX(ii5' 

^y^^'cFI^^S^*}*^ »mjflli::#-r^Sffl'L^liiJflLW)S^<^^Ml^!li1-i t 
{i-eit\ ^t^3>jt-> PA0^ttt'S:IaIh1-s^^^^>'(;?^Stt^l^3i1-;g. 

[0 10 3] 

^Xm. ladecolat «jtJflL(0 2 4 -4 8 ^ffi^^l^ i N 0 S ;6>'7 7 

:?;^S^)^NO^^M«^P:?C-i::*^'-e§^-t=^«^Lfc (Zhang etal., Stro 
ke 27:317-323, 1996) „ -flfi^-e, :$:MI^^^3^t^iiEm^±^ ■^^) 7 V - 

. 7 ^ J ^'7=''yy Wm^H-ii^ 3 - 7 5 y 7°n /N'-f - ;k7?^^ lajtl"^ ^: h 



(52) #^20 0 2-5 2036 0 

[0 10 4] 

%-m-^^mW(7^i7UU^y (irrW) <7)gslin-e^ ;t^ RAW2 6 4. 1 MW^M 
lTlt#J$*i^ i NO S^!&tt=^©ll:1-;i>^t(iT-^^;0--p;t mm^mm^<r) i 
NO 1 3 3 0 0 ± 2 5 0 DiW^ ^^n"^ gUM t iJ' n n ^ >^gkS^il 

m^<0 i NO Smtt= 1 1 8 0 0 ±9 0 Q^^Wmi'y^'^i^^ ; P >0. O 5) o 
L7t?&«oT^ C:tLf><7)T'-^(±> i N0SO7-ffi:?tl'^V>m#l::J:^Ti5'nn^ 

[0 10 5] 

P A 0 mM(^W-cm&#^^^ltS« Lfc i: § . H T B 1 1 mm^-^-^^ 
[0 10 6] 

T = y i5^T-v>''^> N-p{f■;V-D-7;^^^•7^>'m (NMDA) T^SL 

III) o t^^*«oT^ citifjOT^-^'ti^ 7^y ^^7=.i^yum<omm^'. 

2~ 1 5 H) > (1 0 0 ^fi^^'J^yy {1 0 fi^) xmS.Ltz 

MEM (jflLft'^t) ft^T-NMDA (5 0 0 fi^ KB^m^^L. 7-)l^<Dm.^ 

mmxt-r^\ #*^#tt-2 (3 7*0 ^^o.-^- h t^^o h 
y f)\- (D-m) "^h^i^mw \m\^ xmfm-<ry^ > 7^;^ * ^x. ^ t n i o t - 

-xiykM^-^m.m^r-Wm\.fzo NMDAOEM«$l-69'&1-1-g't?T5 

J ^'7-vyiL\t^m.%:mm\mL7^j'^v^-f^-mmyiY.-% 0 1^^ 



(53) 00 2-5 20 36 0 

[0 10 7] 

[^41 



[n/rr=/5'](uM) 


NMDA 
(500 


MK-801 
(20 /til) 


(% JEtr) 


b 






3±1 


0 


+ 




88±4 


0 


+ 


+ 


8±3 


1000 


+ 




79±4 


1000 






7+2 



[0 10 8] 

3-75y7't3/N°^ - i N 0 S mftco^^H J: o Tlfflm^ ^^^^1"^ 
9 56^^#iJfe1-&7t:*^ $ f>'fe^*J^^*il6Lfv:o 3 -7 5 ^ y^/^•'^-;VT-jl!kS 
L7t^^U7«^<7) i NO SSWS!) (L-N°-^y p«^;V7;i'^-> (L-N 
MMA) Xf±75y ^^7-v>) 0«(±> hyPti^^^y^-KX^hn 

n-^^^^gi*) K^hi^nn-r^a-^ii Lix^j:^^t\^^n ^t-i}'^mt Lxm^m^ 

v^it. t7t> 3) ^'nn^>X(47 5y^7^v^^'*«:^Jg^®rt7.'-t;v5>X 
[0 10 9] 

5 tr^mt^M > e h n x y - ^ ^r^&^^ : mmt^^ 



(54) #«2 0 0 2-5 2036 0 

(HTB14) Xt±^^-n>ffl&j§^!^ (HTBl 1) -^i^^t. 
<7)^SJK(7?3-7 5/7•^/^•:^>-;^ (^ci:x.t?3 2 0 0 //M55^?3 2 5;iM^-e<^2X 

[0 110] 

[^5] 



(55) 



#^2 002-5 20 36 0 



3 - A pmmmmmmiriwstit^!^om^ 









yvrmmryit-c (htbi 4) 


n-f7rmrf".y 
2-mr \i'v/'j 

p213b 


Z-{2-7\!-2-nnn)- 

p117b 
p213a 


p25 
p27b 

1- (.2-m'/-2-Wxm~ 

2- mr ^-i-m-^ir 
nw 

2~mr ^lfJ^ri> 

V 

p27a 










V«Ty-fc-f (HTB 1 1) 




^-nmmy 


p25 
p27a 
p27b 

m^y 



[0 1 1 11 

: 

p2 5f±^ 3- (2 -7^-;!^- 2 -;^^VJ^f-;V) -f-7 A 5 K 
-e^fe^9^ cicTJ'fb'^i^miS P I C VA- 2 5 <7)^f'^7&s#ft^:h. ; 

p27b{i> 3- (2-7:i^~;V-2-:t^VX'^;V) -4-p{f-;V-5- ( 
l; Knar->jif-;i.) _ f- 7 >/ tj ^ y'D ^ F-^^ »} ^ 

p27a^±^ N- (2 2 -:t^VJif-;V) - I; 1; A = 

K-e^>V). i<^'fk'^!^i::{it7t. AP lisJrO^P I CVA-2 TO^f-^^^^tt^) 

p2 13a{i^ 2- (2 -7x::i;V- 2 -:^^VXf-;i/) - 2 - p( > -f 

p 2 1 3 b(±. N, N' -\£7.- (2-7i-;v-2-^^vxf-;v) --^ 5 



(56) 00 2-5 2036 0 

p 1 1 7 a^i^ N- (2 -7i^;v- 2 -:t^vxf-;v) -2-p«;V*yM; 

[0 112] 

ff 1 0- 1 0 0 0;«M) -fe^Jt (7^ctx.ff2 0 0 ;.M) (7)3-AP(7)«T 

;ttfi 0-1 0, 0 0 o^g) -^mskmrnm^-ro ^(DX^^^^^'D^^^ni.r 

[0 113] 

[^6] 



3 -AprnmrnrnzMi-^umit-^miDrnm 















VjrmmTy^'^ (HT 


B 1 4) 


AP6 


AP9 ■ 


AP5 (150 mM, 7mM) 


AP2 


AP12 


p27a (425 mM, SniM) 


AP7 


AP19 


AP21 (100 mM, ni^^-f) 


YAl 


AP20 


AP22 (100 ft M, IbM) 


YA2 


AP23 


TH (175/tB, 20aM) 


APIS 


AP28 




AP24 


3.5-i'*-tert-7'fJi'-4-t 










34P 









[0 114] 

: 

AP6ti> N- (2 2 -:t^VX>^;V) -2- (2' -fiJIvV 

A P 2 N- (2 - 7 2 -:^^VXf-;V) - ^ y 'J 7 A 7'n 5 K 



(57) !^IS2 00 2-5 20 36 0 

YA 1 ti. 2 -7j^-;v-2 -;3-^Vj:-f-;v-->Vf-;i'*7.*-f- h-e^)&o 

YA2(i^ N- (2 -7ji-;V-2-:t^VJ^f-;V) - h U J^-^^l'T ^^-'^^ 

AFisit. N- (2 -7^::^;^- 2 -:a-^yj^f-;v) -4-tert-'/f-;Wtf 

AP2 4(i> N- (2 -7^-;^- 2 -;^-^V:i:.f-;V) - 3 - n - 7^^-;^ t° 'J 

AP9{±^ N- (2 -7j^-;v-2-:t^VJ^^;0 -4-N, N--7^f-;v 
75/-tf';-:^^':7i^7'n5 KT?$.So 
APl2{i^ N- (2-7Ji-;v-2-:^-^VJ^f-;v) -e9v-':7i^7'n? 

AP19f±^ N- (2 -7a::=-;V- 2 -i^^yx^Jl/) - 3 - 7 n ]^ V 

AP2 0{±^ N- (2 -7i^;V- 2 -:^^yj:-'^;V) - 4 - Ji'^JVl:* 'J v^- 
'>A7'n5 K-C*So 

AP2 3^i^ N- (2-7j^:=-;P-2-:^^V^'^;V) -2, 
v'p(f-;ni';-7^^;A7'n5 K-e^i>o 

AP2 8^i^ N- (2-7j^^;v-2-:t^V>xf-;v) -3, 5-v3-K- 
4-li°U'>Vy-C^)So 

APStix N- (2-7a^-;V-2-:^^Vxf-;i/) -2, 5--7*;V:^^-> 
e ij V - ^ A zfX3 5. Kt?^ 19 , ^(Oit^m\'littz. P I C V A - 1 3 <7)^'^5{i>' 

A.P^Ui^ N- (2-7i::^;W-2-:t^VJif-;V) -3. 4-v*;v**^ 

AP22^±^ N- (2-7j^^;v-2-:i-^VXf-;v) - 3 -7'n-t- 5 -5!7 



(58) 0 0 2-5 2 0 360 

THti, f-;t7-n->' (THIOLA {^mW) ) -e*fe 1? . 'ft^«}H{i> N- (2 

[0 115] 

^^J 2 4 tClB«<?)-< i; - >' ^'*^S<7)'f$ffl (i, jtMf^lMHi 

> 3 <^-f If > n^t^t OJtiKlc^V^T 3 - A P#14(^mai^«)S#^J t LT 

m'^^fitcil^^m ti c7) }t ft M ^ f 0 ^ ^ ? lb l:: :£liE1- ^ ;t ft ijf l:: 
^ o 3 - a P «iM#tt(7) K« t t T e b n -elU S $ 3 ® 

6J::^-tJ:9t^> 3®oM=&& 7 ai^;i'r V v-':? (picva 

-13. PI C VA- 2 smy^P I C VA- 2 7 t^tfe) (?)V^t*tL:5>'lrjSjfiL<7)^ 

^tiM^-^L/io -fk-^tlP I CVA- 1 3^^fflv>&t^ ;!:(^l^^^:^(±ffl»^#'tt 
(0 7*#St) o ttc. P I CVA- 1 3Sr^Jt(7)^fe^^3B#M-Cig^ 
tT^rt §^ 'fb'^IUP I CVA - 1 3<DU^^^ii6 0 omgAg<7)ffll:-e#Pj^t7t 
(la 8 ^#Mo M-y-^Xc?)? 0 %c7?M^^o P<0. 05)oPICVA-13 
MIC J: 2. ^:(0ffl*:|it#tt(7)^^mtt^ ^#l::*3Jt^|g««<^^Ktci^#1-^ ^ t 
^Jpitt^^tttA^^-^ (7ttx.(fJfllflE. 'C^^fiic^ 

eji>'icijiipH, P02;&5!>^PC02 ; jfijfiLoii^^^ 6 oMo'i 2 o:9-c-9->-/'; 

m±Lx\^>tzo ttz. mw^m<Dm¥M. p i cva- 1 

[0 116] 

m^r. TE^. msk<0^&^kl 5 45- (1 0 omgAg) :^MiL<7)^^t^3^ 

m (5 0"igAg) -emw^-^LTto if l:;^5';^■e^aL7t:MBa^•^^6^ i/jv--/ 



(59) 00 2-5 20 36 0 

. 07±1. 0 l%«#i»T'*'9^ THM^^^I^-'Z-eti. S^-if-f Xti4. 
1 1±0. 8 A%^Mi^mx-^y). ffi&-9-^XHi3tti> 5 0%jg<^M4'^-e^o7t: 
o P< 0 . 0 0 1 
[0 117] 

[0 118] 

7 i c:^ 7 >- <; V ^ A (D^^mM^^'l^ 

fl2 5%:R0^3 8%) i}^. 'fk'^tlP I CVA-2 5;5lO'P I CVA-2 7 X(D^ 

mKW-otzo ? 1 cv A - 1 smmKi^^mi^^h^^^'-ofzo ^h^^&um^ 
. i^<7)is'}&x^m^fitz-7'y:^i)n. o^g/kg- 1 0 0 omAQ(Dmm<D? i cv 

A - 1 3(7?ffl*c75S-^t^7 B<7ym}^X^^j:^j:ii-^-otz:zt^7^Lfz (ZEc^^v-^X 
^ffi«M4^lltfc5&«om^t7t:o 1. 0^ 10> 1 0 0^ 5 0 0:^O='l 0 0 0 
mg/kg) o 2 0 - 2 5 ^^7i=><75:tB a 1 b/ c v^7.«rmrt Wl^: i oT? I 

cvA - 1 3r-3!!kat, ^<D^^7 Bm<7)^^KmLx-?^7.^m^Ltzo -r^r 
<D^^:^i)^^^n^ . m&^£m'B<Dm^^^Lfz'7^ ^ii^j: < s m^mm^^tz 
'oXjE'^^j:^)^-^ y^^:&xf^M't^hfzo :i(Dm^<Dxmi. ^t^^^p i cv 

A - 1 S^Ut L\^>it'^^tLXm^Ltzo 

mi] 

mm. mM.5k(DmK±M-Lfzt°^)7^>:^^'y^''-^i^'mK r^y^^r- 

-7 yRXfi^vu^ y K l -^XWim^fitz^b -^^.-to *° V T 5 > :t ^ 

mts fa*^v^- M*I-eiiJSLfco ^L?t:T^-^l±^ ^n±mWm^; n = 3 

:;^cliiiMEe&c^li^2B#rat^lipSL?t*^v^>- > ; TiSjfiiAGJ 

y(Dh^n(On^X(DT^ J ^7::^^yy ( 1 "M) <7?» ; TiSJt C H L Q J 

= 7>^;v5 >cD5 59*lir(OB#;S-eoi^nD^v (iwM) (7)^jPo*P<0. 05^ 



(60) iKF«2 0 0 2-5 20 36 0 

jE^;#p<0. 0 sMjfiitfii^^Vo 

[112] 

-To lift 3 - r 5 y 7°nyN°i-- UX^mmmMskKii Lfzyy 

n = 3E/^t'*&o *P<0. 0 5Mt = 0^M (ANO VAJi J::?. 

) o 

[US] 

i^i7v4 y^J^^i^'yB^) mm^Lfzo ^Ltzr-^\i. ^Ltzti^T^y 

m^mtLfzm'&<o-kM^i^^^i^^tz'Dr^ifT^ fTTcm'^<D3it^B^ 

n= 6~8E/f^X-*^o *P<0. 0 5*feiii^JV'T^*o7to ?±it^ 
n^tK. 7° h V 7 -> > MIS{»'^4fe-€t ; PA0l::J:oT3-T5y7° 

[114] 

«t*I^^7^:m«:-^ltl^J:oT^gl*i;^^;V^ ( 2 Itf^ 2 5 9) ^-^X-fCo * 

mmm^it. Tm<r)mmmim^x. &.Mn:^^}\^^ytmmLX7<yv7 
:^i^^yXii^^^^y^U^Lfz i^j-'ftT^y 3 2 omgAg. 1 

•P- (ffil^t*!) =^3 0^ltf<7)mst UT. :^V^T-1 1 OfngAg. T-P-<7?^&^ffl» 



(61) #^2002-5 20 36 0 

^^ffl* (3 2 0'ngAg) ^^m7.^)v^ytmm^-^^',^rju^yit,^ 

«l$l*]ffll: (2 smg/kg) 5 >^}^lt(7) 3 0 5^nK-^^tZo ^LtzT 

') T'*^ (¥:i^±#J|&m^; n = 6~8E/^) o *P<0. 0 5^7.^;V5> 
[1151 

msii. CPP-32 (:*7,/N°--lf 3) "Cti'^ < ^ ICE o) 

mm 3-7^yy'^^^i— ;nf s r mm 7 *° h - :^ ^ n vi tror-jg t 

t;tit^^1-o »{4^ 0. 4 //M (H^) X{±4 0 (A) c7)^tJt<7?I CE 
(IL-l^^m^t) KM (Ac-WACMM<) ■X^3mm-^(>!kmLfc'^k. 3-7 
5 y -/n A-^^ ;V-CHl:: 5 ^Mi!!ta MT TT 7 -b-f H .3: oTm4#^l::o 

me] 

116(4, m^J:^3m.m<Dy:r.:=.}V7z^)l^}dVi;=.^J^mm^ (PAPD) ICJ: 

= 13) XfiP APD<7)V^t':^^^tMrti^ltl^J:oT^x./co PICVA-2 
5 (n= 9 ; M*2 0 omg/kg) . P I CVA-2 7 (n= 1 2 ; Effl»2 0 
OmgAg) , P I CVA- 1 3 (n= 8 ; ilgffi* 4 0 omg/kg) „ ^Lfc-T-^tt 
, r»n^-eg^9L7t:> (ffi^) #||±^2(IM^-C^2,o *P<0. 0 5 

[13 7] 

>'^r7'y^^'l;:^»tj-;£,>ft^i^p I CVA- 1 3K^\f>X(0mm : 0^(75+1 H 
Sr^1-o ii|!^l::t4> ^Jfll<^^^ 1 5mki!)^htiht-DXPBS}£\^^ )V (n = 1 3 
) X«P I CVAl 3 <D\,^ffl^'^^mi^P^^^LfZo P I CVA - 1 3{4^ 6 0 
mg/kg ( n = 6 ) > 2 0 0 mgAg ( n = 6 ) > 4 0 0 ( n = 1 1 ) > Xli 6 

0 OtngAg (n= 1 3) ^^Ltzo ^Ltzr-^ii. ™^T'S L;t:M«±tiv^ 
l^-e*,&o *P< 0. 0 5 (-^ni^OVAKX^) o 



(62) 00 2-5 20 36 0 

®8fi^ p I cvA- 1 3U^K^^m^^^j:mumM*\ mskmwp^£ 

PBStfli:J^;V (n=10) XfiPICVA-1 3 c^V^ t'ti/5^^> 4 0 0 mg/kg 
( n = 8 ) Xf± 6 0 0 ingAg ( n = 9 ) (Om&X-^^tzo ^LfcT-:^ ^i^ X- 
Ui^Ltz. mm±mmm^-^^&o *P<0. 05 (-:&[rIANOVAJiJ::|.) 




i^R2 00 2-5 20 36 0 



[1^2] 
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0 ^ 




[03] 




X'<;t'5> X'^iuss?^ ^hi/vPZ^ B-T^n/H—ju 



!^^2 00 2-5 20 36 0 



[lay] 

40- 




0 60 200 400 600 
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SSIFtCATION OF SUBJECT MATTER 
A61K 31M35 
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n Intermiimal FaKml CUssiCultoi (IPC) or u> both 


adonal eliniaBadni and IPC 
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aaanli lams bwiI) 
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Kolovont to elaiM Ho. 
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US 5,22,3510 A (GUBIN el aE> 29 JUNE 1993, coL 48, lines 6-7. 


1,3,5 
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INTERNATIOMAL SEARCH REPORT I»t«™tiwia ippliMlioo 

PCT/U899/160W 

)hI hB sDt ben nbUriud ia lapeot of tertm daimi imdtfArfdD I7(2X>) <■» blhwing lei 
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